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L J cilaiioiis and explanations supporiing such staienieni 



\ | I I C enain documents cited 

\ II I I < crtain detects m the international apph^alioi; 
\ 111 I I ^ ^Tlain ohscr\ ation- oiuhe international af^pMLatioii 



Hale o! siibini^suin ol the demand 

.^>0 March 2()()() (30. 03. 00) 


Dale ot completion td this rep(>rt 

0" August ZOOO (0^.08.2000) 


Name and mailing address of the IIM A IP 
\ acsimiie \o 


.\uthori/ed iMtieer 
i eiepiione \o 



1 o!tn pi I Ip[ \ ino ^.j .i^,^.^-^ , , 1,;;, ] wwN , 



fLcmaiional appltcaiion No, 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT T PC T JP99/047 1 8 



Basis of the report 



1 Viih regard to the elements of the international application:* 
[X] ^he iniemaiional application as originallv filed 
I I the description 

pages . originall> filed 

pages , filed with the demand 

pages . tiled with the letter of 



I I the claims 

pages ^ as originalK filed 

pages . as amended (together with an> statement under Article 19 

pages ^ . llled with the demand 

P'^i^^*^ . filed with the letter of 

[^_\ the dra\^ ings: 

pages , as originalK filed 

pages . filed with the demand 

P^*y^*^ . nied uith the letter of 

I I the sequence listing pan of the description: 

f^^'^''^ - originallN filed 

f'^'-"^^'' . filed with the demand 

f"^'-^^'' . filed with the letter of 



2 W ith regard lo the languasc. al! tlie elements marked abo\e ^^e^e a\ailable or 1 urn i shed to this Authont\ in the language in which 
llie iiuernalional appltcaiion \\as filed, unless otfierwtse mdie.iled unJL-i ihi^ iicm 

I he^e elements were a\ailahle or turnishcj to this Auilu>rii\ m ihc following language which is: 

I I tf'C language tif a translation turnished tor the purposes of iiuernalional searcii (under Rule 2> Kb)) 

□ 

the lanL:ua^je of publicaiion of the international applieaiion (under Rule 4S ^(b)) 

llie language of the translation turnished for the purposes tif international preliminar\ e\aminalion (under Rule 55,2 and 
or ^5 3 ) 

With regard lo an> nucleotide and/or uminct acid sequence disclosed m the inlernational applieatu)n. the international 

prelinnnar\ e\.innnalion \sas carried out on the basis of the scLiuence listing 

□ 

eoniaiiied in ihe miernaiional applicatuin m written toini 

□ 

tiled together willi the international applieatioii m computer read.tble torni 

□ 

lunnshed sul^sequentl\ lo lius .\ulluirit\ m written lorni 

□ 

turnished subsequentl) to this Authoni\ in computer readable lorni 

□ ! he siaierneni that the subsequent l> turni>hed ^^n^^en sequenee listuiL: docs mil lio be\ond the disclosure in the 
inlernational applieation as tiled has been lunnshed 

□ 

Ihe siaiemeni thai the information reeorded in computer readalMe ItMin is idcniical to the \^ritien sequence listing has 



been turnished 



□ 



Ihe an leiKimcnIs h.i\ e resulted in ihe el hit ion ot 

□ 

the dcscnplion. paecs 

□ 

the claims. \os 
I I the draxMiigs. ^heets !il: 



r I I hiN report has been csiabhshed as it (some ol") ihe amendmetUs had not been made, since lhe> ha\e been considered to go 
be>oiKl Ihe disclosure as filed, as indi^Mied in the Supplemental Ho\ (Rule ''n 2(cn 



1 orm I'( 1 IRi \ 4(iw < Mo\ 1 1 ( Jub R>^^S) 



Iicrnational application No 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT X PCT JP99 04718 



\ . Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 Statement 

Noveli\ (N) Claims |.|3 M{S 

Claims >nJ() 

In\ cnti\ c step ( IS ) Claims ]_|^ Yb'S 

Claims ]siO 

Industrial applicabilit\ ( lA ) C^laims YFS 

Claims NO 



2 Cilalion> and cxplanalions 

Document 1: Hiroaki K.. et al. "Distinct roles of the co-activators p300 and CBP in retinoic- 
acid-induced F9-cell differentiation." Nature Vol. 393. No. 6682, Mav 1998, pages 284 to 2889 

Document 2: lliroaki K.. et al. "Detection of the best target site for ribozoyme-mediated 
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U - A 

C-G (I) 
C - G 
U G - C 
/■^ GGGCCAAA 
1 : G ^ „ I I I t I t I G 

AUGUG GCCGGUUC 



C-G 
G -C 
C -G 

c c 

U A 
A aC 

9. -;'^tgit(I)^i:€>RNACDp5^U7i-^ KSS^'J*®^^^:^-?^K7 3~7 9 

cDm^(DmmcD-^tfz^t±^^mi^-t?> z t n u . jv mm^'^m x ^ n 

T V ^ S ± id 8 IE ® CO RNA^J ^ . 

1 0 . gE ^ij S ^ 1 CD 7 ^ U Tf ^ K SE 5? ^ U tT ^ H 1 ~ 8 0 © ffi isK (7) fifi ?ij 

7!)^ ^ 6 ± IE 8 IE Ut (75 RNAcS '^^ i*: , 
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6:905-915 (July 1995)) ^cii:©--^^ ^« ,.,HR>os 

r riRn Foster City, CA) 11 It ^ a w 

• • Pprkin E mer Co. (ABU, robi-ei 

yslems. Division of PerKin 

-t -S - i: ^ • ^ , k- ft') 
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.J.i-ClfWA(iRNAS9^T-$)'J, ^0^^^ L^-r $ 73^ M 

i: L-C li3n*^-§T-*5> ^ A^-^iPil^ n/c. Jffl !^ ti fc^ X ^ ¥ 

$ n/- U ^i-^^'f A ffl V^-C in vUro(73?^.iI *5 v^T [ 40mM T r i s-C 1 (pH8.0), 8mM 
MgCU . 5mM DTT. 2mM Spe rm i i d i ne, 2 U/^l RNase inhibitor. SO^^g total 
RNA ] CD ^i^T-Z'Eift^n 3 CD total R N A 4^ :r ^ ^ ^ o U # -9-' ^ A 
(D^^Mli^-mr^m^r^. In vitroT-l5¥L. Sfc Sit V ;U L 5S V ^ S K tl t 

{£?w^mft^-^t^«5^- -n^'n© u :j-c-tf ^ Aft^it^Jt^WL^c. u .■i<^• 
^^tji t o t ^ o (D ii^25m (D m ^ f- cm 3 B#BS) . 

il t i& ^ i o . v^ ^ ^ T- * o i n V 1 troc?!) 5^ 5 U ;i<^' 1- A (7) 

^-rne^i: LT;W>T:n^--t-3gfe?4fflV^. - ni:pNL4-3 (HIV-1 

3, ^ jiij^-r o 3 h T- 6^ i«i 3& p*^ fcN-j 5. u .K-^w A^imt 

^ /(jH ^ m g- "C- ^) ^ ^ ^- ( 121 4 # ) „ 
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^ (5 ^ h-^qi^Ji- o ^ ^ t o ,^ ^ . T 

^ or- *r i o ^c^^^i^'- 
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^) if.^-i < - 7 ^ ^ T:>;^7-^ A^DgP^!I/^;^>^--fS)t*^' 

^> -5 /:! fi!) T- * U , ^a£o-C, 7 >^-tr 4 ^t'fiScDRNASS^iJT-^oT <i: <.^. 
tRNA(iifi1??. J: <J 5 • fc-iI>-3' ffj ^ ^xT ^a: IS ?^iJ 1^ S ^ , * 

i^^cDi^s^^'f^fifp^si^^ ia^'- ^(7D3'^ii5'-ccA-3'*^b^=s sss?'JA^' 
f^^^]^^n> ^/c, S)-5tc75fi. ■ecotRNAtlil^i-57 5 y KA^'f^in^^x (7? 
y7i/;V"fl:) , o - m co ^^gfs -S: S t:^ "C ?0 at) -c (i HSii ^ n 5 . U L , 

;^^?§(DtRNA!i - CDi^^=£-jS^0^t«f5f¥fflCD O *>, ^i^^ < i: t . 5' ct a' 3 ' 
{iCO^^'^^ie^'JtD^^, S'i^tlCCAiS^iJfD-f^Jn. J: t>'7 ? y 7 v^l'^tcD^HPS 
l^;4^tt-r!;. lllmisl^ o (HI 7 A) , :i tvii> 7 ^ ^ 7 

;b7,^ACDgP^!- ^^^^^>'^iS!:^^cZ h :ii U « i o f^ffi ^ S t:^ 

*^-/c&j-CCAia^'jc^-f^iP. ^n!i^^< 7 ^ J T v^;^{t:*^-^^^ b^ccv^z cip^, 

± -t* CD 31 ^ CD iRNACD ^ni:3av^A^^-e^5^^x.f3n6„ ZCD^ilfi, 

-J ^ _ ^ o /c^ll3t^«!l I- ck U . tRNA^Sil*^'flsn/c t CD (Rz4) Jffl S& 

i:-, ^^S. y > ^ -t > 7^ RNAl^CDff .e cDRNAief'J T- t [r] a^T- ^) o i: % X. b tl S = 

- i: TbJ T t ^- « "CDRNAli, ' CD RNAO ^ g ^ ^cC tRNA^ 31 4 B ^ "T S 

/cit). 3' ^ (- O (f /cRNACDS?^^S5lJ- # ^=^t^S ^ * ^ 3 • 3^ tl 
if /cRNA*^ U .-if-tf ^ A^7 >^-tr >;^^<: i:* cD a t6 RNA(^ ^ . I^Si^fiM 
^cCiiMT-^s) . 5tfi;ijfflMK-^^tT-rs^ti^ t Z(Z)Rna 
{iDNAJi L/clg^:/D^-^-i: LTM^L. cd M ri 'S: iS o ja ^ 7i 3: 

. o i >J . T>^ir>^RNA, U .i<+f-W A RNA<73 t L T (iSM 
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4«6MDMA 4^frHiv-i rna4?# 

U an ^0 fS5 * 15^ .vai u 

^ ) 4- (D U V - Ed '& o ^ 

7 taSX* t R N A^- V a ^ 

R N A ^ " ' - U * ^ ^ 1 ^ ^ ■ 
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( R z 4 ) (D -7X^rrjt^^>-t. U ^' 1- A CD T - A T l§l ^ t:r T .f c t „ 

1] 2 <i. in vitro!IfcM:r€> t R N A - - > - U ."K -^-V A il i o T IS^ $ n 5 <a Clr 
y^^W^A!iSMRN A^mx^Wtiai-^ (SMRN AiipNL432cD7^ 
^ l< ^ 500- 71 1. ■r^C^^.HIV-l R N ACDU5^1^!I?^rL^i-S„ ) Z(Dmn 
R N A ii t R N A ' - U A tl J: T 2 f@ CD m « »r $ n /c ( 5' liD »f ^ 

!}^: 70ft<*; 156S{4^) „ ^ ;^ B it 9] S iT^ ^ ^ .7^ i" tJ" - h 

AT-*^. : M - v-^-; ^ - - 'J :i< -f ^ 2^ ^ t 

,s t RN AV->^^>--#.33l; R z 1 - U # A 1 ; R z 2 - U .i< t^' f A 
2 ; ct: t>' R z 3 - U +f A 3 . 

EI 3 ii. in vivo:ifoMt t R N A^-'-'J .-i<^W A<:D^^tt^5^-r» ^^^^1^ 

$n/c, 2 ocD^m^^t h ^:^^v^-t:. ^ n ^ - ^ - =fc t>' ^ - ? - ^ - ^ 
n^-n[i]-T-*-:>/c„ .^^;^B{it RNAV--U .-K tf -< a cd ^ 
m ii a ii ft ^ 6^ ^ n - y (±) ^^xf^mm^^ 

-r, iHf^'. o(*tRNA^-'-u.-j<-9-WAi (Rzi) (Dmnm^^^r. ois ^ 

XfOl±. ^n^n t R N A^-'-U ^'-y-'l- A 2 ( R z 2 ) ^^Xf3 ( R z 3 ) o 
^gMS^^-r. ^^$li3[E!cD7>y^-r{lJ:^^II^DS.E.^^i-. 

S4(i. HeLaJfflflS(IfcM^5U5 LTR- ;^ ^ ^ - li ^ M ? © M 5i ffi] i&J . 

a - HT'2.pucdi-Rz(Di5i:& ^ m i^-cuei^m^^mm v ^ > ^.y j:. ^ 3 ^ l 

l^dot. ihfAJSiST (t RNAV-'*;^c{it RNA-^'-U^K-y-l-A) CD ^ 
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(i 5 0 CO 7 >y ir ^ (I J: o ^(7)S. E. ^ .T^ t . 

T-PCRti*iU.i<-9-WACD^^->^n-v h^^/rCD^^ ( m B ;i "T ) cr.^m^k. 13, 
U.i<^WA2 (Rz 2) *.^J:t>'U.-Ktf-l'A3 (Rz 3) ^^AL/.mM^fflv^ 

E,^. H^fit RNAV--U.i<if^A 1 (Rz 1) O^m^^^i-. Eft 
fc^ J: 5tL !i ^ ^ n -y- ^ A 2 ( R z 2 ) <f: ^ 

m ^ -t . ^ ft ^ ^ ^ ^ ^ ^ ^ ' ^ ° ^ ^ ^ ^ ° 

^AL/c^Sa (04BC^^^^.^i-^^t^ffl-^^t ^NAV--U.t:^WA^^ 
HeLa^M) ^ |g R N A i ^ M R N A ^ S-i ^ P ^ L . .'^^..A^.^i 
t>-C(i t RNA---U ^.r.^^&^^Ji-^PmM^O--^^^'^^'^^^-^ 



1 1 
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n ^ JS ^"'J ti fii ^ ^ n €> ^ i; ^ . 

^ ^ ^: 
^ ^ 7. ^ K g:) |g 

:g. t R N A^^'-U 1- A ^m-r S y ^ 7. ^ H ( pUCd t-Rz U - X ) l^HK 

T(D ^ o izmmi^fz. t^Jiiot,, ^hS^StRNA^-'3ta? (pHtVl; Arnold 

^ .^^^ ,j -,-3^ ^ K U - ^ 7--^U L. pUC19©EcoRl/Sal!gP{i{l31 

^ L J^c. ;t U :3- 7 ^ ^ b* 'J > ^ - © MS f± T it 0 T- * /c : ir > 7. 5' 
-aat tea gga eta gtc ttt tag gtc aaa aag aag aag ctt tgt aac cgt tgg t 
tt cog tag tgt agt ggt tat cac gtt ege eta aca egc gaa agg tec ccg gtt 
cga ag-3' (iB^"J#^ 6 ) : 7 > ^ > 5' -teg act teg aac egg gga cet tt 
c gcg tgt tag geg aac gtg ata acc act aca eta egg aaa cca acg gtt aca 
aag ctt ett ett ctt ttt gac eta aaa gac tag tec tg-3' ( IE # ^ 7 ) . ?X 

^ ^ _ = ^ - ^ - IH^iJ a - J: t>-T >;^^ U 3'? ^ 

yi-^ H U > T-->'H-< :/D^-^ --^^'T^E^'J irt'pUC19©NspV/Sal 

I {i !1 31 U /c, ;t U 3 7 ^' U Ti- ^ b' U > ^ - SS?"J T ® Ji 'J T- * o 
/i : -tr^;^. 5' -cga aac egg gea ece ggg gaa tat aac etc gag egc ttt ttt t 
ct ate geg tc-3' ( @S § % 8 ) : 7^^^^^ 5'-tcg aeg ega tag aaa aa 
a age get ega ggt tat att cec egg gtg ece ggt ttc-3' (E?iJS^9) . 

- ^ ^ - ^ - i ^ A.-C'^^fz) ^SrpUCdti; ^Mti/c. 

pUCdt^r^Si^: U. T^y/>-:^^l'^-(5'-ege eag ggt ttc cca gtc acg ac 
-3' ) (E?^yS% 1 0 ) X U Tt:-^ ^ t ^ - ^ ^ - ^ - Wi:^S (D&^^\ ^ ^L^n 

_ _^ - ^ _ ( 2: 1 , 5' -ctg cag gtc gae gcg ata gaa aaa aag egc teg 
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agg tgc ccg III cgi cct cac gga etc ate agl gtt gtg tgg gtg ccc ggl tt 
c gaa ccg gga cct tt-3' ( # ^ 1 1 ) : R z 2 . 5' -ctg cag gtc gac gc 
g ata gaa aaa aac cgt tie cga cgt gcc cgt tie ggl cct tic ggl cct cat 
cag tgt tgt gtt tgt agl gcc egg ttt cga acc ggg gac cll 1-3' (fiS^iJS^ 

1 2) :R 2. 3. 5'-ctg cag glc gac gcg ata gaa aaa aac cgt tie cga cgt 
gcc cgt tic ggl cct cat cag tgt tgt gtg iig gtt tgt agl gcc egg m eg 
a acc ggg gac cit t-3' (fiE^'J#^ 13) ^m^^X, ^ V ^' ^ ^ Zf ^ R 

j^y^vaigp^(^g£^ij:£;n-Kt-oDNA^>Y?:PCR:iJ;oTit*iL/c. PC 

RS^^^EcoRl ^ZfS^WT-mitLtzik. ^ ^ >^ ^ pUC 1 9 CD EcoR 1 / S a 1 I fit CI 
31^ L« pUCdi-Rz'S: tfT-c, pUCdt J: t>' pUCdt-Rz U - X (D IH iS ^ 5^ ^ 
Tt^ KiE5iJ^^^{-ci: oT5|-a2.L/c. t R N A > - U -t^' -f A m e ? tl iO ^ # M 
JgfS? -y h ^£ t-^t.' pUC-Rr:>' U -XcOp< ( 11 3 A # 5^ ) {i. pU 

Cdt CDPvulI if >V ^pUCdl-RzCDHincI IgPfitlJf A-r o :i i: (- ^ o T^SIg L /i. 

mmmm ^~ ^ ^ m ^ -o X m >^ (D :G ^ mm L . v ^^^'-^ ^mx HeLa 

iWflScOf^SCIffl v^/ipHyg dt-Rz^/ V -Xii, pUCdt-Rzi- U - X :& Pvu I! -Sa 1 I 
m>^'&pHyg (Yatesf,, 1984 ) EcoRV/Sa I I gP & C A 1" 5 w i: <i: o T ^ L 
tz, ^Uii'5?^U;t^KU^-^-fo^cfct>'PCR-:/7^v-cD-r-^T(i, DNA 
/RN A-^^K^ ( 392SJ ; PE Applied Biosysiems, FosterTfJ, CA) ^fflv^T-^ 

ffi^xHIV-^^ ^ 7 ;^ 5 \^ ItiikT CD ^ O i^mmi t'-. ir^jiio^, pMCI neo 
S^CDilfflgttneo- il^K^^-tr >y h 'I: II - K^o2.0 kbpCDBamHl^>t (Thomasio 
X t>'Capecchi. 1987)'£, HIV-lEi3*^^^-^^SalIgP{iItlJfAL/c ([15A:S 
himada^b. 1991), 'A I' . H 5 B tl "T J: o d . t R N A ' - U 1^' l' A ^ ^ 
^-fe <y h ^TK-neo-tD-r <' ± sil T' S a 1 1 gP fir tl ^ D - > {b L /c. 
^ CO ^ 4: t>' h ^ V ^ ^ ^ '> 3 > 

HeLa*i J:0--Cos*a]3S!i- \0% ( v/v) '^7 v S& ifil ■?« (FBS : G>bco BRL)fcJ:a'45 
M gJm\Y> 9 ^ ^ ^> > (Gibco BRL) in L /c ^ ;^ -"^ ^5: -f - ^' A' ig- ttli ( DME 
M: Gibco BRL. Ga i t h e rs bu rg. MD)T-iSSL/c, U +f f A A Ifil IKi ^: 3S "T o 
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TzSb. -f D -7 •< > > B ^ mJi^i^ltaOO M g/mlT'ffl i-^/z. H 9 iNS OS , \Q% 
V (FCS; Gibco BRL ) ?35 in L RPM I (Gibco BRL ) T' H L /c. 

U .-f: 7 31 ^ ^ >-l^ 1; (Gi bco BRL) 1: li 31 # O ^ D h n - ;UZ L A^' o T ffl V ^ 

^HIV-l'^^^-y^;^^K (DSBCDHIVRib.N) ^fflv^'CaPO.ii}±iS^^{-cJ: 

R N A P ^ 

^' 7 — V ^ "^7 A ^ > 7 ^ — h 7 X y — ;w :7 n n ;i/ A )£ J: 'j ± R N A 
fttbL/i. Siffi SSM R N A i R N A ^ (Huang^o J; tl-'Carmi chae 1 . 1996) 

$ n ii 'J ^ ^ L , 
ij tK -< A £0 ^ U ;l- fe^ J: t7 4^ ?fg Iffl CD ?flil ^ 

^ U ¥ -r A CD ^ fi? L- CO fl ^ ii T CD =k o £1 II 5S L „ "T ^ t3 *3 , :& pUC 
-Rr=&ffli-^THeLa;OTSS ( 1 x 1 O^lffl flS / 1 0 cmyu— h) $:h^>;z.77nii7hL/r, 
h7>7.:7a:^i^3>'CD2Bm!I. ZtLbcD«3aa*^^±RNA^#^L/-. ^ 
^$tl/c±RNAtD t RNA^^'-U^'If-fACDTi^itt-fig-^^^KSRNACDS 
^, ?t R N A (I ?f ^ fi*] ^ "T' n — y (5'-aaa teg eta taa aaa gcg etc gag gt 
t atg etc ccc ggg t-3' ) ( 1 4 ) ^ ffi c ^ /- 7 - "tF > n -y h ^ ^ff T" 

^ r ^ fi U /c. ^ -It y cfc CD ^ M R N A CD M - ^ fa !r ilt L , * /i . ± 
RNACDU'^;Ut-> ii^^T'^ni^hv^T^-^oii^ h$tlTV>:^c I > HeLaifgl h 
^ Si L /c R N A >^ JD ^ S d <^ !r i U - :S {I o . tl . U 1f A (Z ^ 

^K] ^ y n - (5' -ete ate tgt gtt gtg t-3' ) ( S2 # ^ 1 5 ) ^ (iM.^ 
RNA^I!f$m65^^D-y^fflv^T/^i':/U ^ ^ ^--y B ^$:i^'J51L/- (HI 
3 B ) . 

^ U 4< If A CD ^i^ li . IfflSS ^ XiS* (Huangii J: t>'Carmichael. 1996) (Z IS 
3i $ n /c )i U 7 ^ ^ V V 1- > > D S L m , y - +f > y P >y h ^ ^/T il =}: o 
-C?pi|^L/c. -r^*^*>. ii«l8a^:7^5^yv-r:^>D(z®^^ig^5 Ml/mlT-O, 6 

0. 120* (iiso^r^ ^ L , -&D$*T:'±RNA=&^asL/c (iusc) . ^n.t 

n R N A CD P ^ 13 (7) ij +^- < A CD m y - If > :/ n -v h ^Jf rr C U ?iJ Si 



14 



wo 00/12686 PCT/JP99/047,8 

T -y -tr 

SpUCdl-Rzi fz (ipUCdt ilcko-C h^>X-7ai:^ h$ tl HeLaiM ± R 

i: fl J: U ^ U >K 1f ^ A © ig S (5] L; fil il /j: S ct ^ il P 115 L /c . H I V- 1 ® U5 LTR^ 
^ =3 - K T o SM R N A (1112A) ^ T 7 15 ¥ (I =k o T |^ L . ^^P'fcfflV^T 
Sic *f ^l 1^ L /c . 50m 1 ©SCCzg^?^ [40 mM Tris-HCl (pH 8.0). 8 mM MgCU. 5 
mM S-' ^ t!" h U -< h — ^l' (DTT), 2 mM 7. ^ Jl > > 40 UCD ^ RNase -f > t 
t:'^-. 30 u \(D±RN A, 5 kpcmCD BC Sit IS L S M R N A ] 4^ T- 37°C T' 1 2 

mmmms.iZ''^mi'j ^Tz. 6%4< u t :7 u ;^ t ^ h / 7 ^ -ir a- ^ « ^ /- m ^ 

j*ii]tI*MtTSCt;:t^?^?rfll^L/i (!gI2B) . 
;l/ :7 X ^ — if T -y -Ir ^ 

Dual-Luci ferase'^'^ Reporter Assay System (Promega, Madison, W 1 ) 4 ^ iS 
^CO^U h o - JllZ L tz -:> X m 'C . Jl->y za ^ -■^'i^ii.-^m^L fz, pUCdt 
-RzfcJ;t>'t«e^^^y^;^5 K{IJ;cpT hv>7.7x^ h$ n/cHeLa^Sa (HI 4 
A ) , ^ /c {i ti W % ^ :^ ^ 7. ? K ck ^ T fl5 M ^ A $ n U +f A S ^ HeLa 

mm. (1114B) =fei5o u i(D ix ^m'^ii^Bmm4^-C' 15-^ rs mm L . yi^-h*^ 

L 1: 100 M 1 ;l/ :7 31 ^ - -t' T >y -tr -r 1^ ^ 1 1 i- ^ ia L /c . % ft ( 1 

umi nometer) (Luminant LB 9501; Berthold, Bad Wildbad. Germany) ^ ffl T % 

^ -> ^' ^ Jii ^-h ^mit L fz , ^ ^ !i , * ^ ;i/ ;u 7 :c ^ — -if CD ?s i4 ^ *i m 

-t 5 it) . iiTi-^-^ Jl >l^>y :^'7 --t'iZ ^ -oXm^-^ nfz^!^-(D^mit(D 

Sf^ {I 100 M KDStop L Glo'^^liS:^ i > ^ }l ^ z^ - iZ jjU ^ ^ Z i: il J: o T . 

? -f ^ y ( Ren i 1 1 a ) ;l/ -7 X ^ — -t' (I J: o T !t $ tl /c ^ v -i- ;l/ ^: II ^ 
L /c, ^ V -r ^5? ^ ;U V :7 X ^ - -tr' cZ) -ft 5: # .13 L T , .-i-> A- v 7 x v - -tr' 

rs^comu^ n/znm^ ^m<tL tz (m 4 ) „ 
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jt^ 9 j\y -> y ji ^ - ^' ^ (D mm it L /z ^ . 'mmm^co ^ y r\ 7 

^ #M L T ^ (I l^-^{b L „ ^ > ^^ ^ H ii V y :t - Hi* (Bradford' s m 
ethod) (Z S O < Prote in Assay Kit (Bio-Rad, California, USA) ^ ffl l > T ^ M 

Tj-:-^ -< 2^ ^ ■^■Zizm ntz wei&mm 

pHyg dt S tz (ipHyg il-Yiz-y V — X (7) ^ > - ^ ffl T HeLalfflflg ^ h y > 7^ y 
i^hL. 300 ;z g/mlCD ^^ 1- i'' D V > B (fflTt^^^. ^ PS . B*) «: ^ * 
-r 5 DMEM43 -C- il iR -t S Z i: il j: U . 'J 4< ^* A ^ A ffl 4 ft /c. h t > 7> T i 

^:^3 > CD iim m ^ m mi^ t L . mm^^ h izAsmmt^mLtz. 

m mi: 1:5 (Dl^mX-. 300 ^ g/ml © /^ -r i:^' n V -r > B ^ -t ^ DMEM ( j1 

ts tfe ) X'Mi'ti^mL fz. i^mii 3 a z: t izmm^^t^m t^i^i^ fz. /n ^ n ^ 

-ri^>B(;ittt4^*fflJi&'&. 250 M g/ml n V -r >• > B =fc ^ ^ -r •£> DMEMcfi 

T- M $ -tt /c . 

<7 -f 71/ X (Z? t>' H I V ^ ^ — tr J: •£> U .-jf -y -f A CD agt A 

m.i^ y^ ±m ^ XM (Shimada. 1991)!IfS5£$ ck ^ ili^^ 

U /c. -r;&:;t5*.. Cosjfffl!a(2 x lO^-ilsa/iO cmCDM) lO^ig (D y T 

— > y ^ ^ 1^ — y ^ y^ ^ HfcJ;t>'io>ug tDffi^K.Hiv — y^x^ K 

( m 5 B ^-THIVRib. N) ^ ffl l^T h ^ > X :? i ^ h L /c. 48BtP^m!:M^^ 
^ y -^i.' ±m ^U^L , ?Lfl0.22Mm to 7 ^- ;l' - T' Jll ii L /c. ?^ J" , 2 

X lO^m CO H 9 i . 6 M g/ml <75 PolybreneT"^ (Abbott Laboratories)^^ 
Vm.}^Ltz±m5m\t±^lZ-f>^z^^-hLfz. imm^ik. tgife ^ IO^FCS^o J: 
mg/ml G418^ f^in L /cRPMl L /c. Iffl 'fc $ ^ {I 48B# ±S H L . G418 

Wfe ^ n — > =^ ^ g| L /c. RT-PCR^ t/r C ct o T U -y-' -T A ? (75 ^ A ^ SI IS 

i-XTCO J: ^ J: ^m9^RT-PCR^ ^JS L /c (Ozawa^ , 1990: Hamb 1 e t =J; !>' Cas t o r 
a. 1995). -t ^Jit>-h . U -tf -r A ^ 31 i; ^ A L /■- H 9 ifiSl US ^ ± R N A Jltl 
L /c. 20 XX 1 (DSimU^^ [1 M g CD± R N A. 20 mM Tris-HCl (pH 8.3). 
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50 mM KCl. 5 mM MgCU, 1 mM dNTP. 1 pmoKDy^-T^ - { 0 7 ^ ^ > m : 5'- 
gig gcc ate let tgc teg aa-3' ( gS 3^iJ S ^ 1 6 ) : U ffl : 5' -gac ctt 

teg gtc etc alc-3' (K?iJS^17) ) J: t/0. 25 U/m! ^ D ^ - v!? ^ S 
m.mO ^ J\^7.Uase i^mm. mSP. B *)]4'-C'42°C -c-3o^f^ c d n a & u 

2{S(D7l-U =1'?^ K:/v-<v — (7"y^^— : 5' -gac tac etc atg aag 

ate ct-3' (E^^iJS-^ 1 8 ) ; n T - : 5' -gtg gcc ate tct tgc teg aa-3' ( SE 
9) )$:ffiv^/cPCRil=k'J^7i:^^>tOcDNA^ti*iL/i. PGR 

^vmMi^ f-, 2 {@CD ;t U ^ ^ 1/ Tl- ^ K y ^ -r -7 - ( 7 -y y^- : 5' -gtt ate 
acg ttc gee taa-3' ( IE S 2 0 ) ; n 7 5' -gac ctt teg gtc etc ate 
-3' (SB^'J#-^ 2 1 ) ) ffi I-/- P C R tl cfc 0 U .Klf A c D N A ?:ti*i L T^c. 
P C RV -< It. 94'C I 55'C \ ^ is ^ U 72'C 2 m ^ 13. 1 5 ^ {i 1 

13. 15fo^ J: 17it -r ^ >'l^tt P C R 5: , U "f-W A (I ^ 6^ (5' -acg cga 
aag gtc ccc ggt-3' (SE^iJS^ 2 2 ) ) S {i ^ 7 ^ ^ > ti ^ 95 ( 5' -gcg gg 
a aaa teg tgc gtg a-3' (iS?'J#^ 2 3 ) ) 5X*r 1^ ^ D - ^ 'S: ffl v^ tMf > 
y D -y ^' > i7' !I J: U ^^^/t L o BAS2000 ^/Xt^A (S±"7^'^V-A, B 

H I V- 1 ^ u > 7 -y -I? 

HIV ^^r<7-(HIVRib.N ) ^:ffll^TUd<•9■'^A^:#AL/cH9^iSt^^J:^>'^ 
^ ^: ^ A L T^cMSlifflSa NL432 iii^dm.o.i (^Sfe^fiJ^) 0. 0 1 T 4 Bt -Y > 
=^^^-hL/c. PBS T- 2 [H]?5t-^ L /cm. t^ e> CD ^ 1 x 1 O^Jffl X m 1 

ST-. 10% FCS ^mmUtzRP^l 1640tStfe-ClS^ L /c. -t; -T ^^ 7. ^ ^ ^ 3 - 7*5 
ck t>' 11 B S t; ±rH EHX L /i. H I V- 1 JTi ill Wi ® EL I SA 5" X h -y h (DAINABOT. 

a:*:) =5: i:i jt # C0}g ^ ti L o T ffl T . ^ ± ^ ii l:^ 5 H I V- 1 p24 
f/t i^. CD 1/ ^ ;U ^ ill ^ L /c. 
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t R N A ^ ^ ■ - U 7}^ A CO - ?^ jj j: t>' i n v \ l ro IZ li ^ ^ n h CD ^ m fil 

po 1 I I I il i o T 15 ¥ <f^> $ ^ U -tF -r A ^ 3^1 ^ -t -y h ^ mm-t Z tz £b . 
fJi ^ ii H I V- 1 R N A CD 5 ■ 'J - ^' - fi£ -f^ 6^ i: -t 6 U # t^-' -r A le ^-ij ( Ad ac h i 
h , 1986: Yub. 1993)^. m 3 CD m^-^ V > ti — i)- L X . tRNA^^'"/ 
n^ti-^-izmmLX^n-y-ftL (Hi i: i. ^ T > :^ - iS ?|J (i /J^ X ^ T' , 
i U .Kif ^ AiE5iJii;fci^^3t^-c-5^i-) . - m ® pUCdt-Rz^ ^ ;^ ? K?:^#/c. 
S V ^ u > * - © # A !i . $2 ¥ CD ± &^ m 3t ^ ^ -fk $ it . ^ ® *g m . 'J 4< -y-W 
A£D|?.!ST — A (arm) ([g]^^. l^-IST-AJKiT^^MLT^e) a)|g3£L^ 
^ $ (accessibi 1 i ty) f^j^ ^ S L /c, ^ i^. h , U -y-* A S K R N A 
i: il ;^ ^ A (stem) III it (Z:n(i?Xi-fc-?>SK^Dl^^?:Ji^Jr-rSt.tD-e* 
•5 ) ^ ffi; ^ T' t ^ J: o (I . 'J 4< if 1- A © 5 • IPJl fc^ ct 3 ' <M S H IS HI {4 CD M 

■ff mmz Pi L X m m mx h z ^ m s t- * o , is it i: 11 tg w >s ^ 

'fe B@ t; -r S /c . ?g * !i SS> IS T - A CD ffi ii ( ava i 1 ab i 1 1 ty ) CD ^1 ^ 
^ ^ -t S 'J > :^ — 4 il !R L . H 1 > b' - ^ U > (Mu 1 f o 1 d B i ocom 
puting Office, Biology Department, Indiana University, IN, US^) J: -o X 
t R N A ' - U # +^' -f A CD - IS {AiSj:XJFB:t^y^7.iZpim-r 

•5i5^ijii^^o{tTi>s) ^^-r. h iz^\.^x ii. (HI A) « ^ — = ^ 
— - m^'i CO m iz V > t! - X n . -y-' ^ a cd 3 ' {pji s k is ist t — a cd 

^ U =Jr V t' U X ^ - ^ $!J L /c, ^ h IZ, 5 ' {1 S S t?< IS T - A ii ^ij ffi ^ Rl tg 
X- * o , L /c o -C t R N A ' - U -r A 1 ( EI 1 A CD R z 1 ) CD ^ . 
5 ' ffi!) J: t>' 3 • {BJI S K I?. IS 7 - A CD M ii % h* ^ i± A. 31 4^ H i!£ L T V V ;t . 
t R N A • - U -y-' -r A 2 ( R z 2 ) , 5 ' {1 {I PR $ tX 1 o CD S K IS M 
T — A$::t-ro,^BaS*3tI> tRNA^^'-U>-i<1fl'A3 (Rz3)(i$)JIS$n 
/cSMISi^7-A=S:±< ^:S-CDT-Ai;t.SMi:®S^t-f'JfflRrtgT- 

mmm-mT - CD y u ^ -> \i V -< - h mm-t t . r z 3 cDmm 

S tt S t < . R z 2 i t>' R z 3 A^' C (D S -e < i: ^ $ n =k ^ . 

R 2 1 ~ 3 CD s BB (i . ti -rn . is ?ij « CD se ^ij # ^ 3 . 1 . ct t>' 

2 ii ^ 
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±ii V 7t:v' i^*^ t n h CD -ix mm (mi) t)^ h i^m^ n^m (D^^mrni^ 

± IE U A ( t R N A ' - U -9-' -r A ) 5: u - H 5 S ^ pUCd i-Rz -/ ^ 

7. ^ \< ^ m^'x h ^ > JL ^ h L tzHeiamm:^^ h ± R N A i mm L r-, 

!i ^ H L R N A nfJ CD ^ U +^' -r A £7) - ^ M ( y - if >^ □ -y h ^ ^/f 7^ - ^ 
So'<) =£: SX*rt^l?S t /cSM R N A i: zg^ U . t:0 ^ S C> ^ ^ -t± o 12B#P^ 
1- > =^ n ^ - h L /c ft , 6?i/K U T ^ U T ^ K / 7 ^ ^ t>' ^' ^1/ ^ ffl ^ "C ^ 
S Jt< CD it ^ ^ - ^ - L ( H 2 ) . ^ *g L /c il 'J . IS |g T - A ffl 

Ri T- ^ -5 R z 3 CD ^ w g f4 e i« < . R z 2 i- . ffe . m :^ (D m 

IS 7 - A A^' ^ij ffl T- ^ ^ I- ^ R z 1 CD ^ 0^ }S -it {± # ^ (I i£ o /c, L -p T . in 
vitrotlfcM:^^ t RNA^^'-Uz-K+K-YACD^^Sttfi, ::>b:"^ — ^(IctoT 

S2 $ n ^ n CD - * *^ ^ }t S T- # S :i t h t^X' ^ ^ fz. 

t R N A ' - 'J .-K +F ^ A CD ^ ^ U ^ ;U J: r>' 4^ 7^ ffl 

S U > ^ - SB ^'J CD fr S fIJ: o T ± 6^ ^ +g it tl /JN $ v^ ^ -ft ^ b ^ T- 
5 -5 i: ^ L /c. U o T . 'J > ^ - (i U if A CD i n v i vo !r fcM"^ g ^ ft 
UCDg^l?$:S{S-ri-fBjt^^^. {i2 ocDS^cC^T^n— ^4ffi<'^-r. 

RNA^^'-U*'-tf-<AOiSffl8S[^^^tt^TKcDj;^{iitgiL/to -T^^^^j. 
pUC-Rr ( U -r A □ - K -r S ^pUCdt-Rz"/ ^ ^5 K (I # iS ^ ? cD iS ^ 
^^^iO L T pUC-Rr ^ L/i;113A) ^ m X — h ^ > ^ ^ ^ h L fzE 

eLa^SSi^CD^e^t^tD^S l^^^l^?: ^ — h^^-^ff (-ogit^mT'y 
•t-r) tlct'Jit^L/r. #B^51<£?cD$5^fi5:PMi-5-<i;t-ctU^tRNA^ 
^ ' - U tK -tf -f A £D ^ ^ U ^ A' m L . # 3S ^ i± Is] L: :/ ^ 7; 5 K 1^ {I ^ 
> A (I miS^ L T^c ( pUC-Rr ; 12! 3 A ) , t R N A ^ ^ ' - U .-i": "tf A ^: 3 - K -5 
^y^T.^ K?:ffl^'^-C^^>^■7^^ hL/cHeLaiMflaA^^a^Tb^'^^L/cRN 
ACD±-9->^>'l'>f'{I. :S$*^'rjl50 3Z^b^5^K (^tlfi^ir^^tRNA^"'- 
U 4^' ■♦f A CD ^ t 5 i: - "t ) <7) l£ ¥ tiJ $ tl . t R N A ^ - ' - U 1f 

-l'ACD^?^U'^;Ki. ifigEA^'30{J?tDigElT-S-^oTl^/c„ ®t-iS*»o/cRz2 
CDU^;t/{i©t,iB;V^RzlCDL-'^>'^CD*^26{g-C*o/c. -^Lt:. RzSCDU'^ 
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^Ki R z I (D U ^ Jl (Dm 5 X' $^ fz , ^ U -9-' -T A ^ 51 7^ -t -y K ^ P ^: - 
^ - m ;i (i H CD ^ L T V ^ ^cC ^ ^ CD T' S ig- ^ fcn ^ T « ¥ m [H] - -C * 5 

^-Y > D m ^^x mm^iiw^ if ^ z t tii ■:>x^$i.:^^(DmMfH^ 

Rz3cD^nifJ=t{£*^-?/z, R2 2CD4^?J^,^(100±10^)(i. Rzl (35± 
2^)fcJ:t>*Rz3 (40± 15^) CD 2 fgiii±-e$> o /c„ Z ti h (D ^ it - i^i^m 

t R N A ' - .-K ^' ^ A CD Iffl g^. 1^ r5-#. 

t RNA^^'-U>-K-tf-rAcDjiifflfl&!^rg't4^lfffi-t5;^cfit). m ^ 2 m.m<DT y 
-tr ^ ^SS L /c. ^ 1 il. :& t R N A^^i-U *'1f 1- Ai^^y ^ 7> 5 K (pUCdt- 
Rz) cfc t/HIV-1 LTR {R-U5 ^^)-;l'i/'7a:^--tf*^ib^-5=¥y' ^31 e^?: □ 
- K T 5 mS^MB^^^':^ ^ ^ ^ h' 5: ffl V^ T HeLaijfflia ?:lRlB§hv>7s:7a:^'i^ 

3 y Lfz, mm.&^ CO ^ms^mm^ izts\.^x Ji-iy y ^ ^7 -^t' 

is^^m^-r ^ z t tz ^ 1 RNA^^'-u Tii A CD m s^m 7^ ^ i w m L fz . 

U /-K+F -r A :/ 5 7. ^ K CD -f-^ ;t:> U {; « /MK ® t R N A ' y D ^ - ^ - J: 
a'^ - 5 ^ - ^ -SS??|J ^-t 5 MM X 5 H (pUCdt)^ffl t^/cig^^r 8SJ^$ 
tl/c;L">-7 31 ^ — if lOOXi: L /-„ EI 4 A i; ^ "t J: o (I . i n v i vo tl fc^ T 

$ ^ it * t; 7t)^ o R z 2 ^^mt^mm^ ( >605;ffl] f&J ) T- * U . R z S ^J:: d 
'yiime*] (>40%fflI$iJ) T-*o;^c. Rz Mi. in v i t r o !I fc^ W S {£ ^ tg S '(4 ( U 
2 B ) J: C>' i n V i vo ir fcMt § fg I ^ ^ ^ '(4 ( HI 3 B J: t>' 3 C ) f> 7- jfflj ^ ;n o 
ck ^ ii . # m Sfi m 6^ i; H ^ ^j: o /c ( 1 0% ffl] f&J ) „ 
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> ;^ V i ^ h L ( ^ ^ L Jf^ S f5 HeLajffl BtE rl; S >y ^ 7 -y y L . U 

A 'fc (2 15] - u ^ ;u T- ^ m -r 5 ^ n - > ^ y: !^ ffl jM iR L ) . ^ U 

fi^ ^ ^ L /c i?) . -r ^ T U .rK ^' A CO ?i ^ ii J: U ^ o /c, R z 2 (i ^ 
iS ^ ^ m ^ S ^ ^^ ^ "C- ^-1 , ^) o It !; (i 97% «] *J L /c, 

R z 3 {iin v\iroiZtSii ^^mm^t^mtmi}^'^ fzi)', Iffl M ^ it T' li R z 
2 J: 0 Si ^ 6^ i^F ffl T -5 ^ ^ o /c . z n co M ^ (i . L K ¥ ^ ti U 

1^-- 1- A iiffl St [?g t? + i^- S S T- ^> 5 ^j; . ® ^) -c i« (.^ ^ ^ S i4 < T i n 

HIV-lc7)tg9£!'^ffll^li-€>#E:tl 

± IS CO IS (i . R z 2 is j: t>' R z 3 Am n v i vo £I *3 v ^ T H I V- 1 CD E ?'J d W U T 

(m 5 ; Sh.mada^. 199 1 ) ^: ffi V^ T , R z 2 S R z 3 ^ ^ ^ ^ ^ H 9 Jffl fit 
^<7)^^^cff^MS^i* t (±1HC0M^(- iii'^T R z 1 (i^?Si4/£ o /c<DT-. 

R z 1 5: S ^ 1- 6 ^ ^ ^=<: K f5 ^ m St -r S ff ^cC ^j: o ) „ H I 

^ ^5? - £:: ck o T Jf^ K ^ A $ n /c. U -y-' ^ A % m -tr -y h "fc /c ^j: *ffl (0 
5A) i =^ y ^ M m t L t m f~ . liiT CD'^mi-l±2 -:>(Dn±LL fzm^Jk^m 
\-tz. -rCDi^gm. \\BmiZt>fz':>X , U -tf ^ A ^ M ^ L V ^ Jffl CO M 5$ S 

^ ^ -fb li-t^ ai ^ n '^j: A' . L t!)^' o T U If ^ A (i ^ ± ^ M T # S T" 

{i^C<, fc^f,<^v^!^^i4^t;-:>T^^6^RNA<7D<?^'fc<i0rrL/cCOT-*)^-5 (K 

awasaki^b. 1996, 1998), 

X ^ r > V T -y lr ^ II ^ T . a ^ ^ fi S'J RT-PCR^/J- rr t; J: 0 ff^ 
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0 3 B (I ^i-HeLaiMflS ffl u> -jStt^mr -y -tr ^ C0M3^. "t ^ -t, , Rz2 
tR2.3(D^n\y^Jl(Dmitm5iBX$>^ti'oZ.ttK RT-PCR^^/rt- J: U ffl 
t.?. ^ n ( E] 6 A fo^ J: 6 B ) „ 0^ ^MI R z 2 (i i n v i vo fc" c ^ T R z 3 J: U 
t- ^ ^ T- * o /c, 

t R N A ^ - ' - U -t^W A ^ fiS: 6^ (I ^ -t S ^ ^ H 9 Jf^ K e 55 5: H I V- 1 
e U ;t > ^ ffl V ^ T -^^ U > L . ^ CO 1 1 H ffe !i ^ -r 5 i: R z 2 (± % ^ ± 
tl ^ >^ CO ?S 'fc W *J L (*^99%) (E16C) . MK^fi^fl. m<^^^tll. 

R z 3 z n h CD m^^i^T 'C'y 7. (D mm ^ ± < m L -o fz . ww-i^ 

^ Ix > i^' y >y -t -f :i V ^ T (i > R z 2 i: R z 3 © ^jj ^ CD ^ (i ^ ^ T- * o t'c 

t R N ^ ^ - ^) Tj-: '^' ju (D m m \^ m ^ 

tt: ^' ^ (D t ±^ m & z 1 V ■< ^ ^Jb m CD m h tuz. mm 

'ik^MM'C $> ^ (DX' ( Sul lenger« J: t/Cech, 1993; Bertrandfb. 1997), tR 

NA^^^-u 7i<-^'-fi^(DmMf^m&^mm.-r?>ztit}^^-sjxx'^-ofz, r z 2^ 

m;^7-t-y hi~^^xmmmX^ tifzHel&mm^MCD± RNA=&^lI^fc'i:t>'lffl 
fia K iS ^ ifc?- ^ L /c. , U 4< -f A t; S 65 ^j: y n - 7' ^: ffl V ^ T y - if > 

3^n>yh^^iTCi=k';iE^$-n/cR2 2?:^^tliL/c. laVAC^-riot;. Rz 
2 ± i: L T Sa M M i® ^> {- ^ ^ ' ^ tT- 7^- . ^ L X , il ^i- T- (i W S U ^ ^l' T- 
i|^£b$n^cA^o/c, -ffecOtRNA^^'-U^'+F-TA (Rzl*3j;t>*Rz3) =tS 

CB^-r 5 U 6 s n R N A (i^B^ i: U T Z ti h (D l~ ib fz (H 7 B ) . 



. ^ji-^Ki: h . ';.-^<-y■WAii^v^!ft^tt$:toT^fe^DRNA:^^•^!I■f^ffi 
i" S J; -5 tl f'p Sli 1? §■ S f> t? * -5 (Uhlenbeck, 1987: Hasse 1 of f J: O'Ger 1 ach, 
1988). ^ |&(DsS^*^'^liJ ^ ^ <!t>/i *'*(Ecksteinfc^ J: r/Li lley. 1996; Turner. 
1997; Scalon. 1997), in v i vo (I ^ T ffl T- §■ 5 ?i ^ 65 U 4< -tf -T A ^ 1^ 5^ 

^ 15 gf- -r -5 h fi fj?c i: L -r E li * s , r^mm ^ fz liMi^^d^i'^ m'^n t l 
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T (D V 7i< v -i ^ ts ^ rj y > ^ ^ > 7. R N A CD m m m-t i -^(D^^f^mn 

it. ^Jift^^ 1^ — (DfMf^X- $> ( Jennings J: aMol loy. 1987; Sulleng 

erh. 1990; Bertrandf^, 1994. 1 997; Thompson , 1995)„ J? It il i£ /- <t ^ 
!i . ^ B * T' 2 M3S CO ^J^^F. . -r^J:t^-hpo\ 1 I ^ fc^ i: t^'po 1 I \l ?h i)^ m h tiX 
^/co 5^ 1-^ T . S-^lipoi 1! 1 2^ fc^ J; t>' U A CD f£ ^ CO /- af) ii t h 

t R N A'^^'jUS^CO y D ^ - ^ — (Yu^j . 1993)4ffll^/c, C y n ^ — ^ — 
ii /JN ^ I > R N A ^ S ^ iz M L T I ^ 5 :i *^ U -e ^ < . ^ CD ffi =1 > t: — 
^ 7 71- - ;l/ 7^ ^ > ^' ( f ol d i ng) {I ck S - ^5<: it CD zPJ ^: ^ ^ (I T 5 . ct 'J M 11 

-t n itm^ n fz V v ^ (D ^ h m mn ^ o:) m m i ^ m t l . 

^CD^^t RNA^^'-U .K-tf < A (i^ia*] m RNA4^0(t5wi: T" t 5 CD T- 

V ^ i:' c> 5: iS: ^ -r -5 , ^ L T . U +»-• -r A t> S /- g ± S ^4 ^: t# -5 /c i?) (i 
m^ji-iXiS J: U ^iXmrntzm U fi * n^c f:^ ^ e> ^ v^. a > f ^ - ^ jai 
T 5 - it ^ ft CD -r $:*^(;mLTt,^-5^i^^ < ^ 

I ^ *V * W 35 il V ^ T ? jil ^ n /c it ( H 1 A ~ 1 C ) ii . in V i t ro {r foMt S 
iiU»f?gf*i:^<tgr3SLTv^/c (1112) , ^m^-ir-yhJifcv^Tfi, IS^^I^cD 
3' ^)^-7'n-ti/>i5'-^:/p.y^^5/-it>, tRNA^^' im I E iZ^X 

^T'^-t) cDSmcD 7 ■f@cDJ^fi*^'i^*$n/::*^'e:i:fifRlf)f^S«i^^;i>^o/c (Ade 
niyi-Jones^> , 1984)„ Z tl h CD i^m ^ V > tl - ( HI 1 fl /Jn T" ^ 1" ) (I J: 
T g g| L « X CD ^ {1 'J >i< -tf ^ A ( o X ^ ) ^ it /t . U > ;^ - E ?'J cfc -p 
-CtRNA^^'iDge^iJ {±Si^^lCDm 2 y 3 ^ L tbfz) t^P^-^ioitX^^^jiT. 

m m ^ m z t iz ^ I) . snmrnr - acd ^ tzi^mm-sim^^ 

mB L fz, L/c*^'o-r. 3>f^ — ^77}--;l/^-<>^(IJ;o-C^i2I^T-A 
CD - ?>:^Mit J; t^^ifi njflg-tt ^ J. ili- o :: i: liJrt $5 fi^ ^ ^ t- * o . $ ^ (I , 
fi M 1?. I?l T - A CD iS ^iJ ^ t3 T t . ^ f* 6tl -- it ^: ^ jPilT 5 [n] L: ;U - ;b ffl 
<' ^ S IE U , IS T - A (7) i£ nj g| ^ 7^ jiiil i- 5 - i: (i pj fig T- * o „ ^ fiS? . K ^ 
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!i ffe CD a {£ ^ CD ^ ^ ^ ffl f&J ^ 6 /- £7) 3S {t;i CD U 4< 1f -f A ^ m ^ ® -fg ^ {1 ^ I;b L 
tz (Kawasakit,, 1996, 1998). HI 1 A ~ 1 C 1" fji ^ © ^ ^ ;i , ^ W 4' 

U .-Jf -tf -r A ^ m ;^ -t -y h CD IS It ^ tr -r -5 . 

[21 1 A~ 1 C(^^i-U.K-y-'-fA|g^;^-t>y h(i. -t ^ -Z (D t^mUW 

L/C (m 7 A ) . L T . U 4< 1^-* ^' A fr ck S S5 ^ ^ £D % ^ © ^ S 55 $ij *J !S 
^^tl/c (Il]4*i<};r>'6C) . J^imj®if5t ( Bert rand 1 997 ) {1 jo (, ^ T « ^^5*. 
t RNA'^-^COam^DlOl^Sro^^liS" 5l^^^D-ti^>:^''fcyD>y^L/r/i 
(:^T'^<. e^^^cDi(iffllSS'^cD^3t ^ L /c (Tobiant>. 1985). ^nh(Dm 

L /c (Cottenfc ck t>'Bi rnstie!, 1989; Boelens^, 1995)„ L *^ L , El 7 (I ^ ^ 

3^ fflJ $!I U ^ ^ /c. 

t RNA^^S^^^^fflSSR^^i^TS Export in( tRN A) i:^^-tS^?>/'-^^K*^* 
35 [B] ^ $ n/c (Arts , 1998), Expo r t i n ( tRNA ) i± t R N A CD ^ :£ T "C' RanGTP i: 
^t-^-rs. L *^ L , ^ t^^i.RanGTP^D^^^TT-^i t R N A i: L ^ L /c 
oT. TIS£DtRNAilii^^:•r;^;i^'M^$t^/■Co i"^:*:)*,. S T ^ T' Expo r t i 
n(tRNA);6^'RanGTP i: # L . J-;^ ^ CD ^ i;*^ ^ fft L /c t R N A {I ^ ^ "T -5 i: 

^ C T-Ran^^GTP{iiD7i<:^ft? $ nx t RNA'^riifflBaSitJJlSfttfcL, Export in(tR 
NA)?:^{; i: U 1t< ^^U^-t+S (Arts^ , 1998). Expo r t i n ( tRNA) C J: o T 

Um.^ tl o ^ X R N A « /Jn ig ^ij S (± *I (i w^ S /£ {I di}- /!)^ o T V N ^ V ^ . L 
*^ L , ID 1 A ~ 1 C ^ -t U .i< -tf -f A (i *ffl K ii ^> S < Iflii 35l ^ n /c © T? , 55 
CD t R N A 3 ' 5fe 5e^' J; (t ^ ^ ^ fc^ i C>' ^ S :<>^ -r , Z n ^ U /i< if 

^ A *^'Exportin(tRNA) II J: o T liiisl^tX/cill^eiZi: # tl S . 

a ^ CD W ^ *^ ^5 . 3 ' J;^ ^ M t R N A $£ ^ (i ^ CD - +g iti A^' H 1 A ~ 1 
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c iz -t CD t L i> h . mmm^^im^r^ izmm^ tx o ^ z t t^sfi 

h $> ^ , CD H m U tK +f ^ A ( [g 1 D (7) R z 4 ( K # 5 ) ) ^ HeLa 

mM-cmm.^ ^ o tmmomi^^ fzmi. k ¥ 4^ (i ^ ti ?i o (in 7 

C ) . ^ ^ R z 1 ~ R z 4 iC fcn ^ T ii A J; r>' B -v ^ ;^ y n ^ - ^ - m U 
^>h (lllia)f^?rO|-tT^€>SP^)CD^^t,-t'. tRNA^*'-t^'p<>hF*g 
(D^ ') CO-t 0Mi¥>\*^m — X- h ^ t O t>^t^ t:> h -r\ R z 4 (HI 

D) CD-;'X^M31(ifflSaKUrK+*-''l'ARzl. Rz2fc-J;t>'Rz3cD^tli:±< 
^^oTi^S. t LExportmCtRNA)*^'^!^ (I U .-i<+F-Y Afi^!}^ 

tS^T- §■ T-^) tLfi. Export in(iRNA)<i?f^O 3? ^ U tI" 5^ K 6H ?fJ IS ^ 
®T-Ji^^^o/£. t o Z t i ^^-t ^ . Export i n( tRNA) O L 6 t R N A 
(7) H ^ to ?f S 65 iS ?^ il . S /i ii -r CD J; ^> Kn 'A it (D h> (D Si ^ 
^ CO tj Ltl^l^. 

ni^ . SO CO g &5 CD ;i ^ L /c, - ik^n m*^ R z 4 (D ^ nt mi&. L X ^ 

SU to >; .-if -9-' -r A {i ^ (z CD £ I ^ /£ ^ n /c ( 5=^ - 5? ti ^ l -c ^ ^ i ^ ) . {i 
531J CD 3 a ^ CO it a ? t SP $!J i- -5 <fc £1 , 1 OS ;S iiA ± CD gij CO U if A H U 

/c. IS IS {- /c o T ii , -e ti ^ iM M ^ ^ iit $ n =k o (r , -Amm.^m I 

CD R z 1 R z 3 CD - +g 51 :r fti £0 :r L J: e> i: g S U . U > ^7 — IB ^ij 

1^ M5 L . Z n ^ CD U v-K if -Y A CD i" ^ -C (i . K ¥ . ififfl J5a K 4^ ^ V ^ /£ $ n /c. 

^ n (ii^ (>95roffl]^j) co^^Cj-r. M^^^m^ (Tm^Mmiz ^ ^ 

Ult<5%) ^t-WLTv-'/z. Lfcti^-DX. H 1 A ~ 1 C (I /T:-ri$ if tl So' < ifffl 

U /-K-tf-r A {i^fSdM^I W {I ,^.;bn€> (Kawasaki , 1996, 1998) . mp^iz 
^SL. S I* ^ n (5 ;S < o RossiCO t R N A"^^^- U /-K-y-'-r a (Bertr 
andb. 1997) U > - iS ?'J ^ -p T v^ 5 (St) . $S ^ CD +t - ^■j)^ i: 
{i5StelLTt-^^i:v^i:v^e) Z t t i$.^X ts < ^ ^ X $> ^ o . ti h (D m m. ii R z 
4£0^nti?B{aLT:i^5 (:2>f^-^{r<toT??f|$ti/c|giS{i-z!-(i^ 
L T v^ ) „ 

R z 4 ^ li Ross i CD t R N A ^- U rf^ -Y A CD J; 4: t CD T' ^j: < R z 1 
R z 3 CD ci: O U if -Y A RanGTPCD # T T- ( ^ ;b , Iim i* 5 
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^<7)»!acDrJ|-C^I^<*CDB^£*i?*S$ J: O ^^^f^TT-) . Expo r 1 1 n ( l RNA ) 

t m-^i^ ^ m0Z-t i)^ o ^ ik^-t ^ Z t ltm!^l^\.'X' 3b ^ o (Aris-b. 199 
8), 

in V i VP tr Ct -5 t R N A ^ ' - U /-K -f A CO ?S f't^ 

Su! iengerfc J; U-'Cech ( 1 993) ^j: h Zf IZ Ross \ CD y Jl — ^ (Bertrand h , 1 997) 

$*X« ^ L T U A {I i ^liegtD!f$M«]^^*^<^ttJ ^ (Bertrand^ . 19 

94), L/-;i>^'^T. ^> ^ ^ — ^ - U .-K-tf ^ A S {*OS^£T-(i^ < . 

L 5 1^65 i: ^t^^S -r S U zK^'l- A CD&g^l T' ^> S (Bertrand f> , 1997), mRNA 

mmiH -y ly y ^ zjfmmi'Z i^m ^ (D s > ^ m^m^ t^m^ L X ^ 

(DX-. ^LT-^CDJ;^/^[a^{il5^ii:fti;mRNAi:ffl31tI^g^Lo€.CDT'. 
3©cfco^ctia^{i^P*g<zfc{:^^U4<-tf-f'ACD:^0*jRNAi:®M^4ffil:L-5.5 
T- * 5 e> , S Iffl S 4^ £1 fc^ I ^ T t; . U y — A U 4< If -r A O R N A i: 
tOM^ PI*-r t< L $^{1. t R N Ai^^^- U .K-y-W A ii. t 

fi^I^T-^5fe$n/c*fflSaMmRNA?:T?gtt^t:L^A^o7^cCOT- (BerirandP> . 19 
97), h m'l^W^ CD m RN A (Dmmi±W<. t RNA'^^^-U.-Klf-i'Afr=t^5$t 

!g J; U (i S ffl 3S T- 5 cfc -5 tl B ^ tl 5 . in v i vo is {-t S U if A (7) ?g 
^4^:-*S-rs«t.mS^ia?tO l oti, U .-i<+f-WAi:^£D^6!ji:(Z)^^T-*'5> 
i: ,S ^ n -5 . U 4< If -r A © S # < CD gp ^ ^ 3t nf3 J: ^1 6*1 SP fit £D ^ i£ cfi 
i::^g?$nS£IiSv^;Scv^, Z. (D tz ^ , U>i^'1f-i'Ai:^^D|iS*j;iJit^:gt^-Cv^T 

. ^ tl /£ (1- T- {i U /-J^ -tf -r A £0 i n V i vo iZ fcM-t S ^iJ m =£: ^ iiE U ^ !< ^ . 

i n V i vo V > T S ^ ^ T- ^) o /c U -tf -r A R z 2 ( HI 3 B . 3 C , 6 A 
i O' 6 B ) {i, in vi trod i^T ck U ^^L/iRz3 (I1I2) J: 

U t ^fflaai^^tt ^z^^v^-c ck u ^Ame^T'* o /c (12I4) , Stt t; *j -5 cdm <iH 

IV-l5^i'U>i;(Cfc^i.N-tfi£;»c$tv/i (HieC), J:'J$^;&:Rz2$:j^^i-S 
*fflfla£iHIV-l£Daift{l^LTi5<5^±(;ii|f'ftT-*o/c*^ S^itCDj;fJfStNR z 
3$:^^TS{iiiiDSi21^{±HIV-m^^(I?^LT^^Miffl3ai:fHlg;g{ZS5t4T'*-p 
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tz.. R z 2 CO 4^ iffi ii R z 3 CD -r n 2 T ^) o *^ i:' CO -fj? jt 0^ R 
z 2 ?: RNase!! M L T J: 'J it il L T 1-^ ^ CO (D t Z ^ T-mX' h h , Rz 

2 fl^^T. R z 3C0U >^-I*!JI(i6^^i^^ ^ U :^ ^ K*^'^S;nTi-^/c. 
C CD C i: ii j; W ^ S !J L /c il it ^cC 1- ^ . 

RNA^^(Z)#Mfi^ ;i50~60B#r^T'$) -5 ( Sm i t h J: t>'Weinberg, 1 
981). R z 2 CD^j^.^fiii^ lOO^tlia /c. t R N A - U zK 1f -f A 4^ ^ 

<i i- :: T- # S ^ . i U iS ^ ffl] $!J ^ f# T- t -5 T- 5 o . 
fi f£ ¥ !^ CO i n V i vo {I ("t § 1=g 6*1 ^ ^ S ^ I ^ S /£ (Z ^ il T' § V ^ CD T- * -5 

i: T- t t ^ CO T- . fS ^ ^ Mg^i- ^ . ^LT, ^ B * T- 

T-^Stt-ftT- ^ S ^ -tr -y h ^: ^ (I f# S - h *^'T- t /c (Kawasaki ib , 1996, 1998). 

eSMttR N ACO^^dWffi-e* i; ^ ^, IS^cD^cfT-, t R N A^^'-U ^^If-T 
IS if ^ n t R N A V- ' - U .-K 1f ^ A ii . ^ ^ ^ ^ {I t:^ 5 it M i: L T . * /c 

U >-K -tf -r A i n V i vo T' ^ ^ +4 < « ^ tl fl J: U i > ^ ti ^ M •S . 
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15 * CO IE SI 



1 . TiiCDi^mm^'i (l) S /c ( H ) ^ o 7 ^ 1/ ^ K BE ?|J ^ ^ f U Y A „ 

J^SiS^iJ ( 1 ) : 5' -ACCGUUGGUUUCCGUAGUGUAGUGGUUAUCACGUUCGCCUAACACGCGAAAGGUC 
CCCGGUUCGAAACCGGGCACUACAAACACAACACUGAUGAGGACCGAAAGGUCCGAAACGGGCACGUCGGA 
AACGGUUUUU-3' 

J^SE^J (I I ) : 5' -ACCGUUGGUUUCCGUAGUGUAGUGGUUAUCACGUUCGCCUAACACGCGAAAGGU 
CCCCGGUUCGAAACCGGGCACUACAAACCAACACACAACACUGAUGAGGACCGAAAGGUCCGAAACGGGCA 
CGUCGGAAACGGUUUUU-3' 

® E ^ M fi£ . 

6. lg#JSliB*StOU*'+F-rA'S:ffil^T. ^l«jRNA$:^^S9*][Z^Eff-ro:S-}£. 

7. <165 R N A *^'HIV-1 R N AT-^) ^ fg*Ig 6 iStfeCD^jSS. 
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8. T Id O - ^XtSJl ( I ) i: 5 RNA© c^^f^T- * o T . =. m m. i I ) t ^ KHA 
(7)7^^7^5^Ki2^^"JCD^:^^7^^K8-l 4fo^i6'-'7^U7i-^K7 3~7 9 CD 

Rg T- * s IS ^ ff^ $ n ^ (I /^ ;i/ y it ^ A $ n T ^ o z t ^mmt^ 

5»-a a g u c g c uu uu — 3' 
c c 

g g 
u a 
VI a 
_g A 

G - C 

U - A 

U - A 

U - A 

C-G (I) 

C - G ^ 

U G - C 

GGGCCAAA 

t T G ^ t I I I t I I G 

AUGUG CCCGGUUC 



UA C AC^ ^t' 
Cj 
A G 



U-A 

C -G 

G-C 

C -G 
C C 
U A 

A aC 

9. - m m. ( I) t ^ RHACO ^ Ti: ^ }^ m^ii ^ CO ^ ^ ]y Ti- ^ }^ 7 3 — 7 9 

H CD S£ ?ij - gp * (i ± ^ a ^ T S w i: cfc 'J . /^ v -fg it *J ^ A $ n 

T i.^ s It 8 istfe (^RNAei^ii^. 

1 0. Be?<J#-^lCD?i7!^7}-^KiS^iJcficD7^U-7f^Hl~80cOM^<5Die?iJ 

1 1. i2^<J#-^2®7^U7}-f^KSS^'J't'<:D3J^U^^Kl~8 6cD^Ji?CDaB3fiJ 
*^ ^ ^ 5 It*]® 8 I£*Sc®RNAa$tlS<iio 

1 2. fff^Jl 8 g£|£©RNA3t^^*C0 3'^^{IfiS^DRNAMA^'ji;K^nT V^-5RNA. 
13. ft S RNAlg U z-^' +F ^ A ^ (i T > ^ -tr > ^ RNAT- * S It ^ IM 1 2 

ia«fe CDRNA. 

1 4. -?Xlgjt(I)^.*:€'RNA(D^^l/^f^KS2?'J't3©7:i7U7i-5:-K8~ 1 4 

5? ^ 1/ ;t ^ K C .J: o T /^ ^l- V it ^t)^' ff^ fi£ ^ n ^ IS * JI 1 2 co RNA„ 
1 5. Sn^m I 2IEIs£C0RNA?:a-H-r5DNA?:^t.'5%]K^^^— . 
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Bc n n 



SEQUENCE LISTING 



■:110> Director-General of Agency of Industrial Science and Technology 

•;120"* Expression Systems for Transcription of Functional Nucleic Acids 

<130-* 117F0059 

: 140 > 
'14 1> 

•.160> 23 

sI70> Pateniln Ver, 2.0 

'.2I0> 1 

<2ir- 136 

<212^ RNA 

<213> Artificial Sequence 
':220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of Rz2 

•.400> 1 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
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uucgaaaccg ggcacuacaa acacaacacu gaugaggacc gaaagguccg aaacgggcac 120 
gucggaaacg guuuuu 136 



<2\0> 2 

<211> 142 

<212> RNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of RzS 



<400> 2 

accguugguu uccguagugu agugguuauc 

uucgaaaccg ggcacuacaa accaacacac 

gggcacgucg gaaacgguuu uu 



acguucgccu aacacgcgaa agguccccgg 60 
aacacugaug aggaccgaaa gguccgaaac 120 

142 



<210> 3 

<211> 128 

<212> RNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of Rzl 



<400> 3 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
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uucgaaaccg ggcacccaca caacacugau gaguccguga ggacgaaacg ggcaccucga 120 
gcgcuuuu 128 

<210> 4 
^21 1> 95 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223-- Description of Artificial Sequence: the nucleotide 

sequence of the transcript of human placental tRNA^^^ 

<400> 4 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcggaaaca aagacagucg cuuuu 95 

<210> 5 

<2I 1 ' 149 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the nucleotide 
sequence of Rz4 

<400> 5 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa aggucccccg 60 
uucgaaaccg ggcacccggg uggcugucac cggaagugcu uuccggucuc augaguccgu 120 
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gagggcgaaa cagccacucg agcgcuuuu 



149 



':210> 6 

<211^ 110 

<212 • DNA 

<213> Artificial Sequence 
<220> 

<223/ Description of Artificial Sequence: the sequence 
of a sence oligonucleotide linker 

':400> 6 

aattcaggac tagtctttta ggtcaaaaag aagaagcttt gtaaccgttg gtttccgtag 60 
tgtagtggtt atcacgttcg cctaacacgc gaaaggtccc cggttcgaag 110 

■:210> 7 
<2ir> 113 

<212> DNA 

<213'' Artificial Sequence 



<400> 7 

tcgacttcga accggggacc tttcgcgtgt taggcgaacg tgataaccac tacactacgg 60 



<220> 



Description of Artificial Sequence: the sequence 



of an antisense oligonucleotide linker 



aaaccaacgg ttacaaagct tcticttctt tttgacctaa aagactagtc ctg 



1 13 
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<210> 8 

<2i 1> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

•:223> Description of Artificial Sequence: the sequence 



<210> 9 

<21 1> 54 

<212> DNA 

<213> Artificial Sequence 
<220> 

\223> Description of Artificial Sequence: the sequence 
of an antisense o 1 i gonuc ! o t i de linker 

<400> 9 

tcgacgcgat agaaaaaaag cgctcgaggt tatattcccc gggtgcccgg tttc 54 

<210> 10 

<21 1> 23 

<2I2> DNA 

<2I3> Artificial Sequence 



of a sense oligonucleotide linker 



<400> 



8 



cgaaaccggg cacccgggga atataacctc gagcgctttt tttctatcgc gtc 



53 
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<220> 

<223> Description of Artificial Sequence: the sequence 
of an upper primer 

<400> 10 

cgccagggtt tcccagtcac gac 23 

<210> 11 
<2in* 101 
<212> DNA 

';213/ Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a lower p r i me r i nc 1 ud i ng the sequences of Rzl 
and a terminator 

<'400> 11 

ctgcaggtcg acgcgataga aaaaaagcgc tcgaggtgcc cgtttcgtcc tcacggactc 60 
atcagtgttg tgtgggtgcc cggtttcgaa ccgggacctt t 101 

<210> 12 

<211> 109 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
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of a lower primer including the sequences of Kz2 



and a term i na tor 



<400> 12 

ctgcaggtcg acgcgataga aaaaaaccgt ttccgacgtg cccgtttcgg tcctttcggt 60 



<2i0> 13 
<2I1> 106 
<212> DNA 

•:213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a lower primer including the sequences of Rz3 
and a terminator 

<400> 13 

ctgcaggtcg acgcgataga aaaaaaccgt ttccgacgtg cccgtttcgg tcctcatcag 60 
tgttgtgtgt tggtttgtag tgcccggttt cgaaccgggg accttt 106 

<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 



cctcatcagt gttgtgtttg tagtgcccgg titcgaaccg gggaccttt 



109 
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of a probe specific for the reference RNA 



<400> 14 



aaatcgctat aaaaagcgct cgaggttatg ctccccgggt 



40 



<210> 15 
< 2 1 1 > 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223:- Description of Artificial Sequence: the sequence 
of a probe specific for the ribozyme 

<400> 15 

ctcatctgtg ttgtgt 15 

<210> 16 
<21 1> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a primer for b-actin 

<400> 16 

gtggccatct cttgctcgaa 20 
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<210^ 17 

< 2 1 1 ■> 18 

<212^ DNA 

<213'-> Artificial Sequence 
<220> 

<223^ Description of Artificial Sequence: the sequence 
of a primer for the ribozyme 

<400> 17 

gacctttcggtcctcatc 18 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of an upper o i 1 gonuc 1 eot i de primer 



<400> 



18 



gactacctca tgaagatcct 



20 



<210> 19 



<21 1 > 20 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: the sequence 



of a 



lower o 1 i gonuc i 60 t i de primer 



<400> 19 



gtggccatc t 



ct tgctcgaa 



20 



<210> 20 

<21 1 > 18 

<212> DNA 

<213'' Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of an upper oligonucleotide primer 

<400> 20 

gttatcacgt tcgcctaa 18 

<210> 21 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a lower oligonucleotide primer 
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<400> 21 



gacc 1 1 icgg t cc tcatc 



18 



•;210> 22 

< 2 1 1 > 18 

<212> DNA 

<213> Artificial Sequence 
•:220> 

•:223> Description of Artificial Sequence: the sequence 
of a probe specific for the ribozyme 

<400> 22 

acgcgaaagg tccccggt 18 

<210> 23 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: the sequence 
of a probe specific for b-actin 



<400> 



23 



gcgggaaaa t cgtgcgtga 



19 
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